Hepatic alterations and induction of micronuclei in rainbow trout (Oncorhynchus mykiss) exposed to a textile industry effluent by Crespo, S. et al.
Histol Histopathol (1 998) 13: 703-71 2 
http://www.ehu.es/histol-histopathol 
Histology and 
Histopathology 
Hepatic alterations and induction of 
micronuclei in rainbow trout (Oncorhynchus 
mykiss) exposed to a textile industry effluent 
M.J. Marlascal, C. Sanperal, M.C. Riva2, R. Sala and S. Crespol 
'Department of Animal Biology, Plant Biology, and Ecology, Faculty of Veterinary, Universidad Autonoma de Barcelona, Bellaterra, 
Barcelona, *Laboratory of Environmental Toxicology, lnstituto de lnvestigacion Textil y Cooperaci6n Industrial de Terrassa, 
Universidad Politecnica de CataluAa, Terrassa, Barcelona and 3Department of Pathology and Animal Production, Faculty of 
Veterinary, Universidad Autonoma de Barcelona, Bellaterra, Barcelona, Spain 
Summary. Rainbow trout, Oncorhynchus mykiss, were 
exposed to a sublethal dose of a wool shrinkproofing 
effluent for 15, 30, 45 and 60 days. Liver and blood 
samples were taken after the exposure time together with 
samples of control handled fish. A light and electron 
microscope study was carried out to evaluate the histo- 
pathological lesions induced in the liver of treated fish. 
The genotoxic potential of the effluent was assessed by 
piscine micronucleus test. Vacuolation of liver bile pre- 
ductular cells was observed in all exposed fish; abnormal 
lipid accumulation and basophilic foci were seen in the 
liver of one 30-days- and one 45-days-exposed fish, 
respectively. These specific alterations could be related 
to a pre-carcinogenic process. On the contrary, other 
lesions also described in all treated fish such as 
dilatation, vesiculation and degranulation of the rough 
endoplasmic reticulum, altered mitochondria, increase in 
myelin bodies and lysosomes and presence of phago- 
somes in wandering macrophages might be considered 
as non-specific alterations, similar to those described in 
fish exposed to different pollutants. Frequencies of 
micronucleated peripheral erythrocytes showed a 
significant increase following 30-days exposure. 
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Introduction 
Textile industry poses rather severe environmental 
problems mainly due to the large volume of wastewater 
it generates as well as to the complex composition of the 
effluents produced, which makes their treatment difficult 
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(Stewart,  1983). At present very few studies are 
available in the literature with regard to the toxicity of 
these effluents on aquatic organisms (Walsh et al., 1980; 
Riva et al., 1993; Riva and VallCs, 1994), and to our 
knowledge, their genotoxic andlor carcinogenic 
potential, if any, has not been reported so far. 
Wool, one of the most appreciated fibers of the textile 
industry, has a natural tendency to a shrink and felt. One 
of the shrinkproofing process developed to diminish the 
fiber friction responsible for the shrinking phenomenon 
is a treatment based on covering fibers with a resine of 
polyamine-epichloridine type (Earle, 1970). The effluent 
resulting from this process contains a mixture of 
chlorinated compounds, resins, surfactants, etc, which, 
after being poured out into natural waters, might affect 
aquatic organisms. 
Fish are widely used as experimental models in 
aquatic pollution monitoring (Eisler, 1986; Hawkins et 
al., 1988; Overstreet, 1988). Fish liver studies are 
particularly relevant because most of the enzyme 
systems related to activation, deactivation and 
conjugation of metabolites arising from degradation of 
noxious substances are found in this organ (Winston et 
al., 1988; Stegeman et al., 1990; Van Veld et al., 1990; 
Schoor et al., 1991). Also, the activation of pre- 
carcinogens in the liver is related to the high sensitivity 
shown by this organ to experimental exposure to several 
xenobiotics (Hendricks et al., 1984; Harada et al., 1988). 
Liver tumour development has been reported in fish 
from heavily polluted environments (Murchelano and 
Wolke, 1985; Gadner et al., 1989), hepatocytes and bile 
pre-ductular cells having been shown to be the most 
altered cell types (Kijlher, 1989; Moore et al., 1989; 
Bodammer and Murchelano, 1990). 
Some industrial effluents such as paper mill ones 
have also been shown to be genotoxic (Das and Nanda, 
1986). Micronulei (MN) assay has been successfully 
applied in fish to measure the genotoxic activity of 
several compounds under field and laboratory conditions 









